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Apoe/ mice).
Conclusion: These results indicate that CCL5 expressed in
cells of the vascular wall plays an important role in the
recruitment of monocytes / macrophages to transplanted
vessels and may thereby contribute to the development of
atherosclerotic lesions after aortic transplantation.Endogenous Toll-like Receptor 4 Deletion Signiﬁcantly
Improves Wound Healing in a Murine Model of Diabetic-
ischaemic Ulceration
M.J. Portou
University College London, UK
Introduction: Diabetic foot ulceration is a multifactorial,
common and challenging complication of diabetes. Between
15% and 25% of diabetics develop ulceration in their lifetime,
leading to a 20 times greater risk ofmajor amputation.There is
increasing recognition that toll-like receptor 4 (TLR4) medi-
ated inﬂammation is involved in the systemic pathogenesis of
diabetes andmay contribute to impairment ofwound healing.
We have previously shown in vitro that hyperglycaemia and
ischaemia act synergistically to impair ﬁbroblast function and
survival via the pro-inﬂammatory MyD88-dependent pro-in-
ﬂammatory TLR4 pathway. Here, we aim to study the effect of
TLR4 knock-out (KO) on wound healing in a murine diabetic-
ischaemic model of hindlimb ulceration.
Methods: Diabetes was induced in wild-type (WT) and TLR4
KO C57BL/6 male mice by intra-peritoneal injection of low-
dose streptozocin (STZ 50mg/Kg/day for 5 days) and was
conﬁrmed at day 14 by tail capillary blood sampling (BM of
>16mmol/l). Glycosuria was monitored with weekly urinal-
ysis. Hindlimb ischaemia was induced by femoral artery
ligation at four weeks post STZ, and a full thickness 4mm skin
wound inﬂicted below the knee.Wound healingwas assessed
via digital planimetry at days 3, 7 and 14 post surgery.
Results: Diabetic-ischaemic wounds demonstrated signiﬁ-
cantly impaired wound healing compared to diabetic non-
ischaemic, ischaemic non-diabetic or non-diabetic, non-
ischaemic wounds at day 14 (p < 0.05). There was no sig-
niﬁcant difference in healing rate between diabetes only
and ischaemia only wounds. Diabetic-ischaemic wounds in
TLR4 KO mice demonstrated signiﬁcantly improved healing
rates compared to those in WT mice at days 7 and 14. 67%
of wounds were completely healed in TLR4 KO mice
compared to 0% in WT mice by day 14.
Conclusion: Our in vivo model demonstrated signiﬁcantly
impaired wound healing in diabetic-ischaemic animals. In
WT animals, no hind-limb wound had completely healed at
day 14, suggesting this is a successful model of chronic
diabetic ulceration. In TLR4 KO mice, a signiﬁcant and dra-
matic improvement in the healing of diabetic-ischaemic
wounds was observed.
We conclude that endogenous TLR4 deletion confers a
beneﬁcial effect on wound healing in diabetic-ischaemic
conditions in vivo, and suggests a potential therapeutic role
for TLR4 antagonism in chronic diabetic ulceration.Pericytes and OPG/RANK/RANKL Triad Contribute to
Osteoid Metaplasia Formation in Femoral Arteries
T. Quillard
INSERM UMR957, France
Introduction: Arterial calciﬁcation, a process recapitulating
bone formation, represents an independent risk of cardiovas-
cular morbidity and mortality and dramatically impacts open
and endovascular procedures and outcomes. Research efforts
have mainly focus on the coronary and carotid arteries, which
are paradoxically less predispose to calciﬁcation than other
arterial beds. Clinical and mechanistic data regarding calciﬁ-
cation structures in femoral arterial territory remain scarce.
Methods: Femoral and carotid endarterectomy samples as
well as clinical data, and plasma of a cohort of patients
were harvested prospectively. Histological analysis charac-
terized the extent and nature of calciﬁcations present in the
lesions. ELISA and cell culture assays were conducted to
understand the cellular and the molecular mechanisms
underlying the formation of bone-like tissue in the lesions.
Results: Twenty-eight of the 43 femoral plaques (65%)
displayed bone-like arterial calciﬁcation, named osteoid
metaplasia (OM), characterized by osteoid matrix, and os-
teocytes surrounding bone marrow-like formations. OM
was much less frequent in carotid arteries (14%). As in
bone, osteoprotegerin (OPG) e a key inhibitor of osteoclast
differentiation e was signiﬁcantly associated with the
presence of OM (p ¼ 0.036). Likewise, a high plasmatic
OPG/ Receptor Activator of NFk-B Ligand (RANKL) ratio
signiﬁcantly associated with the presence of OM
(p ¼ 0.027). The histological analysis showed an enriched
presence of pericytes in OM+ lesions. In vitro, human pri-
mary pericytes secrete considerable amounts of OPG and
can actively participate to calciﬁcation through their dif-
ferentiation into an osteoblastic phenotype. In addition to
this direct effect, pericytes can also indirectly regulate tis-
sue mineralization via an OPG-dependent inhibition of
CD14+ cell osteoclastic differentiation.
Conclusion: Our results show that bone-like arterial calciﬁ-
cation (OM) is highly prevalent at the femoral level. At the
cellular level, pericytes are associated with the presence of
OM. Pericytes are able to undergo an osteogenic differen-
tiation, and indirectly regulate activity of osteoblastic and
osteoclastic precursors by secreting OPG.
Altogether, this study demonstrates the active implication
of pericytes and OPG/RANKL/RANK triad in bone-like arte-
rial calciﬁcation in femoral arteries.Arterial and Venous Invasion after Intraluminal Injection
of Oral Bacteria (P. gingivalis) in a Rat Model shows
Buerger Disease Pathology
T. Iwai, H. Terasaki, A. Aoyama, Y. Izumi, M. Umeda, S. Heima,
Y. Inoue, M. Fujiwara
Tsukuba Vascular Center, NPO Buerger Disease Research Institute, Japan
Introduction: Porophyromonas gingivalis (Pg) is one of the
most representative oral bacteria found in periodontal
750 Abstractsdisease. It is strongly suggested to be an etiological factor in
Buerger disease. In this study we examined the invasive
effect of Pg infected thrombus on the rat arterial and
venous wall.
Methods: Nine male Wister rats (15-16weeks, 650-750g)
had both iliac arteries exposed while under general anes-
thesia. Then the proximal sites of the arteries were ligated
using a monoﬁlament nylon suture, and then phosphate
buffer saline, a low (1x107CFU/ml) and high (1x108 CFU/ml)
density Pg solution was injected respectively into each of
the rats. The distal sites were ligated in the same fashion.
One hour, one week, 18 days and 30 days after the injec-
tion, both iliac arteries were resected and examined. The
iliac vein was injected in the same fashions into two male
rats and resected after three hours and 2 weeks. The saline
case was examined 30 days after the injection. A micro-
scopic study was performed after hematoxylin-eosin and
elastic staining.
Results: Infected thrombi formation with granulocytes,
lymphocytes or monocytes was observed one hour and one
week after arterial injection. A specimen taken one week
after a low density injection showed that the intimal surface
was covered with thrombus cells. In high density, the in-
ternal elastic lamina was invaded and partially destroyed. In
18 days, the elastic lamina split or thickened, and the
thrombus became organized with recanalization. In 30 days,
we could see chronic phase-like Buerger disease pathology.
The vein specimen showed thrombosis and internal elastic
separation as shown in the phlebitis migrans of Buerger’s
disease.
Conclusion: Infected thrombus with Pg invades the intimal
surface and intimal elastic lamina which resembles Buerger
disease pathology. However, in fewer than 18 days, all
active invasion stops. This experimental study suggests that
an infected thrombus with periodontal bacteria (anaerobic
and weak) is the pathogenesis of Buerger disease. These
facts are based on our discovery of periodontal bacterial
DNA from the occluded Buerger disease patients’ arteries
and veins. From our study, and others, it is clear that both
platelets and monocytes transport the fresh Pg in the
clinical condition.Metabolic Failure Drives Ischemia Reperfusion Injury
during Human Kidney Transplantation
J. Lindeman
Leiden University Medical Center, Netherlands
Introduction: Ischemia/reperfusion (I/R) injury, the para-
doxical increase of tissue damage that occurs upon resto-
ration of blood supply to ischemic tissue, is the primary
cause of organ dysfunction after stroke, myocardial infarc-
tion, and organ transplantation. Despite a plethora of suc-
cessful preclinical interventions, no intervention proved
effective in the clinical context; pointing to incomplete
understanding of human I/R injury. Ischemia and reperfu-
sion is an inherent consequence of kidney transplantation,
and underlies delayed graft function (DGF) following
transplantation. DGF is rare in the context of living donor
transplantation but common in deceased donor procedures.
It was thus reasoned that differences between living- and
deceased donor grafts provide insight into processes driving
clinical I/R injury.
Methods: Metabolic status was evaluated in kidney bi-
opsies (taken at base line and 45 minutes post reperfusion)
as well as through repeated assessment of arterio-venous
concentration differences over the donor graft. Urine pro-
duction (living donors), the transcriptome (deceased do-
nors) and development of delayed graft functions were end
points in the study. An effect of ischemia on mitochondrial
function was evaluated by high resolution respirometry.
Results: Results show that while living donor kidneys
exhibit an immediate metabolic recovery upon reperfusion,
results for the deceased donor grafts were heterogeneous
with a mediocre metabolic recovery in grafts that did not
develop DGF, but metabolic incompetence in grafts that did
develop DGF. Further evaluation showed that this meta-
bolic inadequacy relates to extensive mitochondrial
dysfunction following reperfusion. Pre-treatment of human
renal biopsies with SS-31, a mitochondrial stabilizing pep-
tide, preserved mitochondrial function following simulated
I/R.
Conclusion: Results from this evaluation suggest that, in the
context of kidney transplant ischemia reperfusion injury is
caused by a profound metabolic incompetence due to post
ischemic mitochondrial dysfunction. This results in impaired
tissue homeostasis and a transcriptional and translational
anergy. Strategies aimed at reducing ischemia reperfusion
damage should aim at preservation of metabolic
competence.
